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ABSTRACT
The purpose of the study was to establish the relationship between each of (i) change agents (ii)
training and (iii) age and computer use among postgraduates in the School of Education, Makerere
University. The study was a co-relational and cross-sectional survey biased to the quantitative
approach, involving 69 postgraduates from the said School. Primary data were collected using a
self-administered questionnaire and analysed using summary statistics (e.g. means, standard
deviations), t-test, Analysis of Variance, Correlation and Multiple Regression Analyses. The study
found (i) an insignificant relationship between interaction with ICT change agents and computer
use; (ii) a significantly positive relationship between ICT training and computer use; and (iii) a
significantly negative relationship between age and computer use. The conclusions were that (i)
interaction with ICT change agents was not sufficient to enhance computer use; (ii) ICT training
was necessary and sufficient to enhance computer use; and (iii) age was necessary and sufficient
to reduce computer use. From significant relationships, it is thus recommended that to improve
computer use among postgraduates in the School of Education, Makerere University, stakeholders
such as Dean, deputy deans and heads of department should encourage every postgraduate to
attain ICT qualifications and/ or training; and give extra encouragement and/ or special ICT training
to the aged and ageing.

1.0
INTRODUCTION
Organizations wishing to survive have to foster adoption of innovations among their members
(Balunywa, 1996; 1997; Mullins, 2002). One innovation that is particularly important for organizational
survival these days are computers and/ or ICT, given its innumerable benefits such as raising
employee efficiency (e.g. by making them work faster, with increased accuracy, etc.) and productivity
(e.g. by making employees more versatile, i.e. able to do more than one job, say in the case of a
computer which allows teachers to be own secretaries, filing clerks, etc.). Unfortunately however, use
of computers and/ or ICT in Makerere University has consistently been reported to be very low (e.g.
Agaba, 2003; Niwe, 2003; Nsobya, 2002; Nyakoojo, 2002) with most departments in the University,
both academic and administrative, dependent on annual systems, with little use being made of
computers in admission and registration, examinations, students records, finance and accounting,
estates, library management, personnel, office systems, and so on. Moreover, most sections of the
University were using ageing PCs with old versions of software. This failure to fully adopt computers
and/or ICT in the University leads to several undesirable outcomes such as wastage of funds by the
University and its donors on underutilized or even unutilized facilities (Njiraine, 2000).
Also given that the employee of the future has to be computer/ or ICT-savvy, teachers in Makerere who
are reluctant to adopt computers and/ or ICT are not in position to produce graduates that are as eliterate as the market would demand, because one cannot give what one does not have (Niwe, 2000;
Njiraine, 2000): in other words lecturers that are computer/ or ICT illiterate or semi-illiterate can not
produce a fully ICT literate graduate! Further given that Makerere’s competitors have aggressively take
to computers and/ or ICT say in provision of distance education, by not fully embracing computers
and/or ICT, Makerere is risking its own survival (Moyo, 1996). While several studies (e.g. Agaba, 2003;
Niwe, 2000; Nyakoojo, 2002) have documented low levels of computers and/ or ICT use in Makerere
University, none has looked into the reasons why, yet if the use is to be enhanced, factors affecting it,
have to be unearthed. While there could be several contributory factors, individual characteristics may
have played a major role (Rogers, 2003). Hence the need for this study appraising the role of three
individual characteristics, namely interaction with ICT change, ICT training and/ or qualification and age
on computer use among postgraduate students in the School of Education, Makerere University.
2.0
RELATED LITERATURE
2.1
Interaction with change agents and innovation adoption.
Osuji (1988) gives some six definit

Similarly, Ezati (1998) found access to distribution agents and mobile family personnel or agents
as one of the best predictor factors for use of modern methods of contraception in Northern
Uganda while lack of access to the same was one of the significant predictors of use of traditional
methods of contraception. While the above studies showed positive correlation between change
agent contact and innovation adoption, Luwedde (1997) did not find significant correlation between
adoption of improved post-harvest practices for tomatoes and contact with extension agents by
small-scale farmers in Mukono District, Uganda. The fact that not all studies were pointing in one
direction of positive correlation between change agent contact and propensity to adopt an
innovation left a research gap for this study. Another gap was that none of the studies was
specifically on computer use let alone the context of Makerere University, an academic institution.
To contribute to the closure of such gaps, this study considered interaction with ICT change agents
as a factor having a positive influence on computer use among postgraduates in School of
Education, Makerere University, since no earlier study had done so.
2.2
Training and innovation adoption
Ntulume (1998: 11) defines training as “the systematic modification of behavior through learning
which occurs as a result of education, instruction, development and planned and unplanned
experience”. Training is directed at changing people’s knowledge, experience, skills and attitudes,
enabling employees to be more adaptable, and as technological advances continue it enables
employees to cope with the changes (Wamala, 1996). In particular, ICT training raises individual
trainees’ ICT literacy defined as the degree to which an individual possesses masterly over ICT
symbols in their written form and contributes to the modernization process (process of adopting
new technology) by providing the means for ICT print media exposure and facilitating the retrieval
of ICT print messages for later use (Kibera, 1997; Ssentamu, 2001). Attention now turns to a few
studies that attempted to relate innovation adoption to relevant training. Niwe (2000) found lack of
training as a major constraint to Internet use among academic staff in Makerere University, while
Mwanja (2001), found less emphasis on staff training and inadequate training as principal inhibitors
of effective use of computers in government ministries in Uganda.
Similarly, Wakanyasi (2002) established lack of ICT training as a major impediment to ICT adoption
in Nkumba University, Entebe, Uganda, while Zziwa (2001) reported lack of ICT training as the
main problem curtailing effective utilization of computers in the management of students’
information at Makerere University. Agaba (2003) found lack of training as one of the factors
explaining underutilization of Makerere University Library electronic information resources by
academic staff. While all the above studies showed positive correlation between relevant training
and innovation adoption, and indeed some were on the context of Makerere University, none of
them was specifically on postgraduates in the School of Education. Thus this study had enough
ground to hypothesize ICT training as positively affecting computer use among postgraduates in
School of Education, Makerere University.
2.3
Age and innovation adoption
Schiffman & Kanuk (2004) observe that it is reasonable to assume that the age of the consumer
innovator is related to the specific product category in which the consumer innovates, with
consumer innovators tending to be younger than either late adopters or innovators because many
of the products selected for research attention (e.g. fashion, automobiles) are particularly attractive
to young consumers. Age is also theorized to be important in adoption of health and/ or
demographic innovations such as family planning (Bonabana, 2000), contraception (Karugaba, nd)
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income (over 66%). The data were analysed using summary statistics (e.g. means, standard
deviations), t-test, Analysis of Variance, Correlation and Multiple Regression Analyses.
Table 2 Descriptive statistics for personal information of the respondents
Description
Category
Frequency Percentage
Course
M Ed *
38
55.1
M Ed ICT
3
4.3
M A Educ Mgt
19
27.5
M A Educ Policy & Planning
5
7.2
M Sc Human Resource Mgt
4
5.8
Age group in years Up to 25
7
10.4
25 but below 40
54
80.6
40 and above
6
9.0
Sex
Female
31
44.9
Male
38
55.1
Income level
Low
22
32.4
Medium
45
66.2
High
1
1.5
* Curriculum, Teaching & Media; Foundations; Language & Literature; Psychology; Science;
Social Science & Arts
5.0
DESCRIPTION OF DEPENDENT VARIABLE: COMPUTER USE
This Section presents four subsections namely; use of hardware, software, communication facilities
by response and an overall index on computer use by the respondents.
5.1 Hardware use
Hardware use was a multi-dimensional variable made of five questions or items, each scaled 1 =
Very rarely or never, including never heard of it; 2 = Rarely use; 3 = Neither rarely nor regularly; 4 =
Regularly; and 5 = Very regularly. Table 2 gives summary statistics resulting there from:
Table 2: Summary statistics on hardware use
Indicator of hardware use
PC in general
PC printer
PC scanner
PC CD-ROM & Multimedia components
PC zip drive

Mean
3.06
2.64
1.64
2.12
1.48

Standard deviation
1.33
1.35
1.04
1.36
0.85

Table 2 suggests that hardware is rarely used by respondents, with the item scoring highest,
namely the “PC in general” with a mean of 3, which indicates neither rare nor regular use. To get
an overall picture of how respondents rated themselves on hardware use, an average index
“Hardware” was computed from the five questions or items in Table 2 and found to have a mean =
2.19, which as per the scale used confirmed that most respondents rated themselves below
average in use of hardware facilities, being only rare users.
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5.2 Software use
Software use was a multi-dimensional variable made of eight questions or items scaled 1 = Very
rarely or never, including never heard of it; 2 = Rarely use; 3 = Neither rarely nor regularly; 4 =
Regularly; and 5 = Very regularly. Table 3 gives pertinent summary statistics:
Table 3: Summary statistics on software use
Indicator of software use

According to Table 4, web surfing had the highest sample mean, at almost 3.5, closely followed by
email use, suggesting regular use these communication facilities by respondents. Computer and
video conferencing had the lowest sample means slightly above 1, suggesting that they were very
rarely or never used by the majority of respondents. To get an overall picture of how respondents
rated themselves on communication facilities use, an average index “Comm” was computed from
the 11 questions or items in Table 4 and found to have a mean = 1.97, which a per the used scale
was suggesting that overall, the majority of respondents rarely use communication facilities.
5.4 Index on computer use
To get an overall picture of how respondents rated themselves on computer use, an average index
“Computer” was computed from the three indices (Hardware, Software and Comm) from Tables 2,
3 and 4, and found to have a mean = 2.10, which a per the used scale was suggesting that overall,
the majority of respondents rarely used computers.

6.0 BIVARITE ANALYSIS
In this Section, bivariate or two-variable analyses are used to perform a preliminary test of
hypotheses in the study:
6.1
ICT change agents and computer use
The first hypothesis in the study was that interaction with ICT change agents enhances computer
use among postgraduates in the School of Education, Makerere University. Respondents were
thus prompted to state whether or not, in their observation,whether their department had an ICT
change agent(s), that is a person(s) promoting the cause of ICT. Table 5 gives pertinent summary
statistics and Fisher’s ANOVA:
Table 5: Summary statistics and ANOVA results on computer use by interaction with ICT
change agents
Any interaction with ICT Sample size Sample mean Sample
Fisher’s Sig. or p
change agents
standard
statistic, F Value
Deviation
No
17
4.86
2.04
0.182
0.834
Yes
46
5.11
1.83
Not observant
6
4.74
1.60
Total
69
5.01
1.84
According to Table 5, the three sample means suggest that computer use increases with interaction with
ICT change agents (Mean = 5.11 > other two). This is however not supported by the F- value, 0.182, whose
sig. or p value of 0.834 is greater than bench mark sig. or p value of α = 0.05, leading to acceptance of the
null hypothesis to the effect that interaction with ICT change agents does not significantly enhance
computer use among postgraduates in School of Education, Makerere University at the five percent level of
significance (p > 0.05).
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6.2
ICT training and computer use
The second study hypothesis was that ICT training enhances computer use among postgraduates
in the School of Education, Makerere University. Respondents were thus prompted using one item
to rate themselves on level of ICT training, by stating whether they had any ICT qualification or not.
Pertinent summary statistics are given in Table 4:
Table 6: Summary statistics and t-test results on computer use by ICT training
Hold any ICT qualification? Sample
Sample
Sample standard
t
size
mean
deviation
No
39
1.97
0.62
-1.91
Yes
30
2.27
0.67

Sig. or
value
0.061

p

According to Table 6, the two sample means suggest that holders of an ICT qualification were better users
of computers than those who did not. However, the t value (-1.91) whose sig. or p value of 0.061 being
greater than α = 0.05 or 5%, leads to acceptance of the null hypothesis to the effect that possession of an
ICT qualification and/ or training does not significantly enhance computer use among postgraduates in
School of Education, Makerere University at the five percent level of significance (p > 0.05).
6.3
Age and computer use
The third hypothesis in the study was that age was inversely related to computer use among postgraduates
in the School of Education, Makerere University. Respondents were thus prompted to state their ages in
years. Pearson’s Linear Co-relation Coefficient was used to co-relate the two numerical variables, namely
age and computer use, yielding r = -0.386, p = 0.001, leading to acceptance of the research hypothesis to
the effect that age is significantly inversely related with computer use (r < 0) among postgraduates in
School of Education, Makerere University at the one percent level of significance (p < 0.01).
7.0 MULTIVARIATE ANALYSIS
Bivariate analyses in Section 6.0 suggested that only age seemed a potential correlate of computer
use among postgraduates in School of Education, Makerere University. However to establish the
real correlates, use was made of a more powerful multivariate tool, Multiple Regression Analysis,
which took into account simultaneous relationships of the many variables thus documenting
collective effects and accounting for potentially spurious factors (Sweet & Grace-Martin, 2003). But
before fitting the multiple regression model, independent variables were treated as follows:
Because of its categorical nature, a dummy was created from Table 5 for interaction with ICT
change agents (0 = none or not observant; 1 = yes); also because of its categorical nature, a
dummy was created from Table 6 for possession of an ICT qualification (0 = none; 1 = yes). Being
a continuous variable, age was used in the model as given by the respondents with no
modification. Hence a multiple regression analysis of the aggregate computer use index
(Computer) on the three individual characteristics, yielded the results in Table 7:
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Table 7 Regression results on computer use on individual characteristics
(a)
ANOVA table
F statistic
Significance level
Adjusted R square
5.83
.001
0.18
(b)

Coefficients
Individual characteristic
ICT change agent dummy (0 =None or not
observant; 2 = Yes)
ICT training dummy (0 =No qualification; 1 =
Yes have qualification)
Age of respondent (yrs)

Beta, β
0.013

Sig. or p value
0.905

0.262

0.022

-0.381

0.001

Part (a) of Table 7 suggests that the three individual characteristics considered, were collectively
good explanatory variables of computer use among postgraduates in the School of Education,
Makerere University (F = 5.83; p = 0.001 < .01), although accounting for only about 18% of the
variation in the aggregate computer use index (Adjusted R square = 0.18). Table 7 (part b) further
suggests that only two of the three individual characteristics were significant correlates of computer
use (p < 0.05), with the more significant of the two being age (Beta, β = -0.381; p = 0.001 < 0.01);
followed by ICT training or qualification (Beta, β = 0.262; p = 0.022 < 0.05).
8.0 DISCUSSION, CONCLUSIONS & RECOMMENDATIONS
The study has suggested that computer use among postgraduates in School of Education,
Makerere University is low, corroborating earlier researchers who came to similar findings about
Makerere in the areas of utilization of computers in the management of students’ information such
as admissions (Nakaye, 1998; Zziwa, 2001); Internet utilisation by teaching staff as source of
information (Agaba, 2003; Niwe, 2000); student participation in ICT usage and management
(Nassanga, 2001), and teaching (Nyakoojo, 2002). Now the discussion, conclusions and
recommendations turn to the influence of each individual characteristic on computer use.
8.1 Interaction with ICT change agents and computer use
The first hypothesis of the study namely that interaction with ICT change agents or champions is
significantly positively correlated with computer use among postgraduates in School of Education,
Makerere University, was not supported by the findings, corroborating earlier researchers (e.g.
Luwedde) but inconsistent with others (e.g. Babigumira, 2001; Kato, 2000; Ezati, 1998). The
findings are thus challenging theoretical assertions such as that by Kibera (1997) to the effect that
a potential adopter who has more contacts with a change age is more likely to benefit from the
technological or technical knowledge of the agent and therefore to be more innovative than those
with fewer contacts. This lack of significance of ICT change agents might be in support of Roger’s
(2003) assertion that mere presence of change agents is not adequate unless they are hard
working, compatible with client needs, credible in the eyes of clients and allowing social
participation; may be Makerere ICT change agents are not doing these. The finding leads to one
major conclusion namely that mere interaction with ICT change agents is not sufficient to enhance
computer use among postgraduates in the School of Education, Makerere University.
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8.2 ICT training and computer use
The study set out to test the relevance of ICT training in enhancing ICT adoption in Makerere
University, which hypothesis was supported by the findings, in congruence with past studies such
as Agaba (2003), Mwanja (2001), Niwe (2000), Wakanyasi (2002) and Zziwa (2001). This finding is
in line with theoretical assertions to the effect that training is directed at changing people’s
attitudes, enabling employees to be more adaptable and as technological advances continue,
enabling employees to cope with change (Wamala, 1996). Thus the study had enough ground to
conclude ICT training was necessary and sufficient to enhance computer use; it is thus
recommended that to improve computer use among postgraduates in the School of Education,
Makerere University, stakeholders such as Dean, deputy deans and heads of department should
encourage every postgraduate to attain ICT qualifications and/ or training
8.3 Age and computer use
The study findings agreed with the initial hypothesis that age is negatively related to computer use
among postgraduates in School of Education, Makerere University, consistent with several past
studies (e.g. Byarugaba, 1998; Natukunda, 1998; Turyahebwa, 2000) but inconsistent with others
(e.g. Ehikhamenor, 1999). The finding concurs with theoreticians such as Schiffman and Kanuk
(2004) who observe that it is reasonable to assume that age is an important correlate of innovation
adoption, with consumer innovators tending to be younger than late adopters or innovators. In
conclusion, age having proved an important negative correlate of computer use among
postgraduates in the School of Education, it is thus recommended that to improve computer use
among postgraduates in the School, stakeholders such as Dean, deputy deans and heads of
department should give extra encouragement and/ or special ICT training to the aged and ageing.
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